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(54) GENERATING APPARATUS OF WARM AIR 

(57)Abstract: 

PURPOSE: To obtain a generating apparatus of warm air using a positive 
resistance temperature coefficient (hereinafter PTC) lieater wtiicfi has a long 
lifetime and is safe, by preventing occurrence of a strain which accompanies 




thermal expansion and shrinkage of the PTC heater. 

CONSTITUTION: A long PTC heater 4 which has a thin-type PTC resistor, a pair 
of electrodes 1 and 2 provided for impressing a voltage in the direction of the 
thickness of the resistor, terminals 11 and 12 for feeding and insulating layers 13 
and 14 sealing these components hermetically, a radiator 5 which is joined to the 
heater by using an adhesive 7 and a fixing component 8 piercing the insulating 
layers 13 and 14 on the windward side and the radiator 5 and fixing them, a duct 
9 in which these members are installed, and a blower 10 which sends air to the 
duct, are provided. The long PTC heater 4 is disposed in parallel to the direction 
of the air. Moreover, a hole being larger than the section of a part pierced by the 
fixing component 8 which can pierce the insulating layers 13 and 14 is provided 
in the radiator 5 and fixation is made by the fixing component 8 through the 
insulating layers 13 and 14 and on the opposite sides in the direction of the 
thickness of the radiator 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The forward temperature-coefficient-of-resistance resistor which 
consists of conductive impalpable powder and a crystalline polymer, and the 

electrode of the pair prepared in the thickness direction of said forward 
temperature-coefficient-of-resistance resistor that an electrical potential 
difference should be impressed. The forward temperature-coefficient-of- 
resistance heating element equipped with the insulating layer which seals the 
terminal for electric supply, and said forward temperature-coefficient-of- 
resistance resistor, said electrode and said terminal for electric supply to said 
electrode, The radiator combined with said forward temperature-coefficient-of- 
resistance heating element, and the duct which installs said forward temperature- 
coefficient-of-resistance heating element and said radiator inside, and forms an 
air course. It has ventilation equipment which ventilates from the end of said duct, 
and said forward temperature-coefficient-of-resistance heating element is 
arranged in parallel at a wind. For association with said fonward temperature- 
coefficient-of-resistance heating element and said radiator The warm air 



generator using the fixing component which pierces through the insulating layer 
in which said forward temperature-coefficlent-of-resistance resistor of the binder 
between said forward temperature-coefflcient-of-resistance heating elements and 
said radiators and the windward of said forward temperature-coefficient-of- 
resistance heating element, said electrode, and said terminal for electric supply 
do not exist, and said radiator, and is fixed. 

[Claim 2] A fixing component is the warm air generator according to claim 1 
which are the configuration which can be pierced through an insulating layer, and 
the quality of the material, prepared the bigger hole than the cross section of the 
part which said fixing component penetrates In the radiator, and was fixed by 
both sides of the thickness direction of said Insulating layer and said radiator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the joint configuration of this 
forward temperature-coefficient-of-reslstance heating element and radiator 
especially about the warm air generator which used the forward temperature- 



coefficient-of-resistance heating element as a heat source. 

[0002] 

[Description of the Prior Art] The conventional forward temperature-coefficient-of- 
resistance heating element was a configuration as shown in JP,57-43995,B or 
JP,55-40161 ,B, and was that in which the autogenous regulation is carried out to 
proper temperature by the forward resistance temperature characteristic of the 
inter-electrode resistor of a pair. However, when big power flux density and high 
temperature are required especially, in order to make uniform the temperature 
distribution of the forward temperature-coefficient-of-resistance heating element 
itself and to prevent abnomnalities, such as generating of a hot zone, it is 
indispensable to always make good the temperature distribution of the inter- 
electrode direction of a pair. 

[0003] The approach of making the inter-electrode distance of a pair approach 
mutually, and constituting it, as shown in JP,62-59515,B or drawing 6 as the 
solution was devised. In drawing 6 , 1 and 2 are the electrodes of the pair which 
approached mutually and was prepared, and possibility that the forward 
temperature-coefficient-of-resistance heating element 4 of high power can be 
obtained is found out by arranging the forward temperature-coefficient-of- 
resistance resistor 3 which carried out mixed distribution and fomied conductive 
impalpable powder in the crystalline polymer in the meantime, by combining this 
with a radiator 5 thermally in epoxy system resin 6 grade, as shown in drawing 7 , 
heat is efficiently radiated in a lot of heat outputted ~ it can make ~ in addition ~ 
and there was also no possibility of exfoliating. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional configuration, by the heat expansion and contraction of the forward 
temperature-coefficient-of-resistance heating element itself accompanying high 
power, the forward temperature-coefficient-of-resistance heating element 4 is in 
the condition which fixed completely to the radiator 5, distortion occun-ed in the 
forward temperature-coefficient-of-resistance resistor 3, abnormalities, such as a 



hot zone, might occur by this distortion, or resistance deteriorates, and the life fall 
might be carried out, and abnormality overheating, generation of heat, etc. might 
be generated. 

[0005] This invention solves the above-mentioned technical problem, generating 
of distortion by the forward temperature-coefficient-of-resistance resistor by heat 
expansion and contraction of the forward temperature-coefficient-of-resistance 
heating element itself is prevented, and it aims at offering the wamri air generator 
using a long lasting and safe forward temperature-coefflclent-of-reslstance 
heating element. 
[0006] 

[Means for Solving the Problem] The forward temperature-coefflclent-of- 
reslstance resistor which consists of conductive Impalpable powder and a 
crystalline polymer In order that this Invention may attain the above-mentioned 
purpose, The electrode of the pair prepared in the thickness direction of said 
forward temperature-coefficient-of-resistance resistor that an electrical potential 
difference should be impressed, The forward temperature-coefficient-of- 
reslstance heating element of the long picture equipped with the insulating layer 
which seals the tennlnal for electric supply, and said forward temperature- 
coefficient-of-resistance resistor, said electrode and said terminal for electric 
supply to said electrode. The radiator combined with said forward temperature- 
coefficient-of-resistance heating element, and the duct which installs said forward 
temperature-coefflclent-of-resistance heating element and said radiator inside, 
and fonns an air course. It has ventilation equipment which ventilates from the 
end of said duct, and said forward temperature-coefflclent-of-resistance heating 
element Is arranged In parallel at a wind. For association with said forward 
temperature-coefficient-of-resistance heating element and said radiator It is the 
configuration characterized by using the fixing component which pierces through 
the insulating layer in which said forward temperature-coefficient-of-resistance 
resistor of the binder between said forward temperature-coefflclent-of-reslstance 
heating elements and said radiators and the windward of said forward 



temperature-coefficient-of-resistance heating element, said electrode, and said 
terminal for electric supply do not exist, and said radiator, and is fixed. 
[0007] Furthermore, fixing components are the configuration which can be 
pierced through an insulating layer, and the quality of the material, prepare a 
bigger hole than the cross section of the part which said fixing component 
penetrates in a radiator, and fix it at the both ends of the thickness direction of 
said insulating layer and said radiator. 
[0008] 

[Function] This invention by having an-anged the forward temperature-coefficient- 
of-reslstance heating element in parallel at the wind, and having used the fixing 
component which pierces through a binder, and the insulating layer and radiator 
between a forward temperature-coefficient-of-resistance heating element and a 
radiator to association with a forward temperature-coefficient-of-resistance 
heating element and a radiator, and is fixed to it A binder absorbs deformation by 
heat expansion and contraction of the forward temperature-coefficient-of- 
resistance heating element itself. It is the part which does not almost have 
deformation by heat expansion and contraction of a windward of the forward 
temperature-coefficient-of-resistance heating element itself, and generating of 
distortion of a forward temperature-coefficient-of-resistance resistor is prevented, 
without exfoliating, since the part which exfoliation by the wind begins to 
generate is fixed. 

[0009] Furthermore, since a fixing component is the configuration and the quality 
of the material which pierce through an insulating layer, a bigger hole than the 
cross section of the part which a fixing component penetrates can be prepared in 
a radiator, heat expansion and contraction of some of a forward temperature- 
coefficient-of-resistance heating element can be horizontally absorbed with the 
hole prepared in the radiator for the configuration fixed by both sides of the 
thicl^ness direction of said insulating layer and said radiator and said insulating 
layer and said radiator are fixed by both sides of the thickness direction, it does 
not exfoliate. 



[0010] 

[Example] One example of this invention Is explained with reference to a drawing 
below. The warm air generator of this example is a heating element unit 
configuration as had a heating element unit as shown in the perspective view of 
drawing 2 , and the transverse-plane sectional view of drawing 3 and shown in 
the front view of drawing 4 , and is a warm air generator as shown in the 
sectional view of drawing 1 . In drawing 2 and 3, 4 is the forward temperature- 
coefflcient-of-resistance heating element of a long picture with a die length of 
400mm, and it combines with the radiator 5 which consists of aluminum material 
with a binder 7, it fixes with a fixing component 8 in the part which does not 
almost have deformation by heat expansion and contraction of a windward of 
forward temperature-coefficient-of-reslstance heating element 4 the very thing, 
and it constitutes a heating element unit. As shown in drawing 4 and 1 , this 
heating element unit is constituted in two-step two trains, and it arranges in a 
duct 9, and to this forward temperature-coefficient-of-resistance heating element 
4, with ventilation equipment 10, it ventilates and warm air is obtained from an 
end. In addition, parallel connection of each forward temperature-coefficient-of- 
resistance heating element 4 is carried out electrically. 

[001 1] In the above-mentioned configuration, it is structure as shown in drawing 
5 , and furnace carbon black was used as conductive impalpable powder, and 
the fonward temperature-coefficient-of-resistance heating element 4 used high 
density polyethylene as a crystalline polymer, it was processed as follows and 
created it. first, the JIKUIVIIRUPAOKI site which is organic peroxide, kneading 
furnace system carbon black 55wt% and high-density-polyethylene 45wt% ~ high 
density polyethylene ~ receiving ~ 3wt(s)% ~ it added, and after making 
crosslinking reaction complete by heat-treating, the grinding object with a mean 
particle diameter of 50 micrometers was obtained by frozen grinding. It fully 
kneaded and the resistor pellet was obtained so that homogeneity distribution of 
this grinding object might be carried out into high density polyethylene and a 
carbon black presentation ratio might become 35.5wt(s)% of the whole quantity. 



In this way, process the obtained resistor pellet into a thin shape with a thickness 
of 0.4mm, and the forward temperature-coefficient-of-resistance resistor 3 is 
fabricated. Constitute the electrodes 1 and 2 of the pair prepared in the thickness 
direction that a seal of approval should be carried out, and it carries out each 
spot welding of the terminals 1 1 and 12 for electric supply to these electrodes 1 
and 2 by three points. Furthermore, as a unification object with this forward 
temperature-coefficient-of-resistance resistor 3, electrodes 1 and 2, and the 
terminals 1 1 and 12 for electric supply is covered and sealed by the insulating 
layers 1 3 and 14 which consist of polyester film of 50-micrometer thickness and it 
is shown in drawing 1 next Sticl< on a radiator 5 with a binder 7, fix the part which 
does not almost have deformation by heat expansion and contraction of a 
windward of forward temperature-coefficient-of-resistance heating element 4 the 
very thing with a fixing component 8, and a heating element unit is constituted. 
The warm air generator was made to constitute so that the long forward 
temperature-coefficient-of-resistance heating element 4 may anange in parallel 
in a wind. 

[0012] Since the forward temperature-coefficient-of-resistance heating element 4 
is a carbon-resin system according to the configuration of this example Since an 
electric supply part does not become complicated, but there is also flexibility, 
forward temperature-coefficient-of-resistance heating element 4 bridging is also 
easy, the electrode 1 of a pair and the distance between two approach mutually 
further and it is constituted, The electrode 1 of a pair and the temperature 
distribution of the direction between two were always able to become good, the 
output of the forward temperature-coefficient-of-resistance heating element 4 
could be heightened considerably, and it was able to obtain per effective 
exoergic projected area to the high power value of about 1 3 W/cm2 (at the time 
of the early stages of energization). As shown in drawing 1 , the long forward 
temperature-coefficient-of-resistance heating element 4 is arranged in parallel at 
a wind. To association with the forward temperature-coefficient-of-resistance 
heating element 4 and a radiator 5 And the binder 7 between the forward 



temperature-coefficient-of-resistance heating element 4 and a radiator 5, By 
having used the fixing component 8 which pierces through the insulating layers 
13 and 14 and radiator 5 of a windward of said forward temperature-coefficient- 
of-resistance heating element 4, and is fixed A binder 7 absorbs deformation by 
the heat expansion and contraction of forward temperature-coefficient-of- 
resistance heating element 4 the very thing accompanying high power. It is fixing 
in the part which does not almost have deformation by heat expansion and 
contraction of partial [ with few temperature changes of a windward ], i.e., forward 
temperature-coefficient-of-resistance heating element, 4 the very thing. The 
warm air generator to the forward temperature-coefficient-of-resistance resistor 3 
using [ without having prevented generating of distortion and exfoliating ] the long 
lasting and safe forward temperature-coefficient-of-resistance heating element 4 
can be offered. 

[0013] Moreover, by covering the forward temperature-coefficient-of-resistance 
heating element 4 whole with insulating layers 13 and 14, electric insulation area 
can be used only as forward temperature-coefficient-of-resistance heating 
element 4 part, and the safety to electrification, a short circuit, etc. can be raised. 
In addition, about insulating layers 13 and 14, it is a thing with the hot melt layers 
15 and 16, and what carries out [ what ] vertical welding and is sealed in these 
hot melt layers 15 and 16 is good. 

[0014] This warm air generator was actually energized in the room with a room 
temperature of 10 degrees C. the time of energization inrush - about 2000 - 
since the power of W enters and energizes - after about 10 seconds - about 
1500 - it was set to W, and wami air temperature exceeds 45 degrees C, it 
comes to sense warmth, power becomes 69 degrees C after 1 minute, and 827W 
and warm air temperature came to get warm enough. Finally, although warm air 
temperature was stabilized at 73 degrees C and power was stabilized in 730W 
Self-temperature control of the temperature of the forward temperature- 
coefficient-of-resistance heating element 4 at this time is carried out to about 100 
degrees C. In this condition Even if airflow changes and wind-speed distribution 



varies, without going up at 100 degrees C or more, the temperature in a duct 9 
generates the warm air of uniform temperature in the power distribution which 
followed airflow and a wind speed, and Is very safe. 

[0015] Moreover, as shown in drawing 1 -4, the character type metal needle of 
KO is used for a fixing component 8 by this example. The tip of two metal 
needles with which this metal needle Is concurrent Is made Into the sharp 
configuration which can be pierced through insulating layers 13 and 14. After the 
metal needle which prepares a bigger hole than the cross section of a metal 
needle in a radiator 5, bends to the both ends of a metal needle, and has the 
section has stuck to the radiator 5 (or Insulating layers 13 and 14) If It Is made 
the configuration which bends a metal needle along with Insulating layers 13 and 
14 (or radiator 5), and fixes the forward temperature-coefflclent-of-reslstance 
heating element 4 and a radiator 5 Since heat expansion and contraction of 
some of the forward temperature-coefflclent-of-reslstance heating element 4 can 
be horizontally absorbed with the hole prepared In the radiator 5 and Insulating 
layers 1 3 and 14 and a radiator 5 are fixed by both sides of the thickness 
direction, It does not exfoliate. Furthermore, after not opening a hole In Insulating 
layers 13 and 14 and setting the hole of Insulating layers 13 and 14 and a 
radiator 5, a troublesome process becomes unnecessary [ the configuration at 
the tip of the metal needle of a fixing component 8 is sharp, and ], since piercing 
through Insulating layers 13 and 14 Is possible on the mass production of 
equipping with a fixing component 8. In addition, even If this Is not the character 
type metal needle of KO, things cannot be overemphasized that what Is 
necessary Is just the fixing component 8 which It pierces through Insulating layers 
1 3 and 14, and can fix the forward temperature-coefflclent-of-reslstance heating 
element 4 and a radiator 5 by both sides of the thickness direction. 
[0016] 

[Effect of the Invention] As the example explained above, the warm air generator 
using the forward temperature-coefflclent-of-reslstance heating element of this 
Invention The thin forward temperature-coefflclent-of-reslstance resistor which 



consists of conductive impalpable powder and a ctystalline polymer, The 
electrode of the pair prepared in the thickness direction of said forward 
temperature-coefficient-of-resistance resistor that an electrical potential 
difference should be impressed, The forward temperature-coefficient-of- 
resistance heating element equipped with the insulating layer which seals the 
terminal for electric supply, and said forward temperature-coefficient-of- 
resistance resistor, said electrode and said terminal for electric supply to said 
electrode. The radiator thermally combined with said forward temperature- 
coefficient-of-resistance heating element, and the duct which installs said forward 
temperature-coefficient-of-resistance heating element and said radiator inside, 
and forms an air course, It has ventilation equipment which ventilates said duct, 
and said forward temperature-coefficient-of-resistance heating element is 
an^anged in parallel at a wind. For association with said fonvard temperature- 
coefficient-of-resistance heating element and said radiator Since it is the 
configuration characterized by using the fixing component which pierces through 
the insulating layer in which said forward temperature-coefficient-of-resistance 
resistor of the binder between said forward temperature-coefficient-of-resistance 
heating elements and said radiators and the windward of said fonvard 
temperature-coefficient-of-resistance heating element, said electrode, and said 
terminal for electric supply do not exist, and said radiator, and is fixed A binder 
absorbs deformation by the heat expansion and contraction of the forward 
temperature-coefficient-of-resistance heating element itself accompanying high 
power. Without being the part which does not almost have defomiation by heat 
expansion and contraction of a windward of the forward temperature-coefficient- 
of-resistance heating element itself, and fixing in the part which exfoliation by the 
wind begins to generate, and exfoliating, generating of distortion by the forward 
temperature-coefficient-of-resistance resistor can be prevented, it is long lasting 
and safety also increases. 

[0017] Furthemriore, since it can absorb horizontally with the hole which prepared 
heat expansion and contraction of some of a forward temperature-coefficient-of- 



resistance heating element in tlie radiator since fixing components are the 
configuration which can be pierced through an insulating layer, and the quality of 
the material and it is the configuration which prepared the bigger hole than the 
cross section of a fixing component in the radiator, and was fixed by both sides of 
the thickness direction of said insulating layer and said radiator, and it fixes by 
both sides of the thickness direction of said insulating layer and said radiator, it 
does not exfoliate. 

[0018] Furthermore, since a fixing component can be pierced through an 
insulating layer, after not opening a hole in an insulating layer and setting the 
hole of an Insulating layer and a radiator, a troublesome process Is less 
necessary on the mass production of equipping with a fixing component. That Is, 
not only raising dependability but It Is very effective practically. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The side-face sectional view of the wami air generator of one 
example of this invention 

(b) The enlarged drawing of this side-face cross section 



[Drawing 2] The perspective view of tlie lieating element unit of this wann air 

generator 

[Drawing 3] The sectional view of the fixed part of the heating element unit of this 

warm air generator 

[Drawing 4] The front view of the heating element unit configuration of this warm 
air generator 

[Drawing 5] The perspective view of the forward temperature-coefficient-of- 

resistance heating element of this warm air generator 

[Drawing 6] The perspective view of the forward temperature-coefficlent-of- 

resistance heating element of the conventional example 

[Drawing 7] The perspective view of the heating element unit of the conventional 

example 

[Description of Notations] 

I Two Electrode 

3 Forward Temperature-Coefficient-of-Resistance Resistor 

4 Forward Temperature-Coefficient-of-Resistance Heating Element 

5 Radiator 

6 Epoxy System Resin 

7 Binder 

8 Fixing Component 

9 Duct 

10 Ventilation Equipment 

II 12 Temiinal for electric supply 
13 14 Insulating layer 

15 16 Hot melt layer 
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DRAWINGS 



[Drawing 3] 




[Drawing 4] 




[Drawing 1] 




[Drawing 5] 




[Drawing 7] 



4- iEffistia«fli» 




[Translation done.] 



(i9)a*B»fFff (jp) 



#IB¥6 -34201 



(5i)intci.= m9mn ifp^mmm fi mmmm 

F2 4H 3/04 3 0 3 B 

H0 5B 3/14 A 7913-3K 



¥*S4¥(1992)7^17B 



2 6 M) 

(71)ffl«A 000005821 



*E)»n**:*;:*n*1006«M 
;*;R«PWtfr;*:*PWi006#« «T«SS 



(54) imiDm) um^m 

(57) 

12t. cn6S^«t-^>«»Bl3, 14t 
£«IA&ftK®PTC««S#:4i:. ^ntlte«»)7t. 
a±«lC«iftS13, 14tfti»#5*Jt^Bftt-SH 

BftH©PTc»!i»fl:4ttaisis«ffKe«an. s 
& C. 5 \z\iims 13. 1 4 ;i tro Br« 

i4tMiaft*!i#:5o*s*iJa© 

a,8CJ:t)Hftb&. 



« « 




mmmiitifi^tmmm#t(Dmmmmt. asm. 

mm 2 ] @Mm&}im»^m< ^ tmm-ns, 

ts,m»mmiif):k^m.m», tmmMttm 
ft**®j?3*i6]®piM-c0SLa:««a 1 E«<Diaa 

[0 0 0 1] 
[0 0 02] 

«f4iB 5 7 - 4 3 9 9 5#iilg-^«r^PB5 5 - 4 0 1 6 

[0 0 0 3] ■?-ro#SiKtLT«fi>M6 2-5 9 5 1 5 
1, 2iJS:ViC»iifiL-Tg(t6n;t-»®MT?*D, 

m*ffliEffittia«««»!#4 *#5n?.iis6tt;5mm 

[0 0 04] 



(2) «ffli|£6-34201 
2 

jEffiRfi«ffftSI«#:4 dtft!lS# 5 1^^ 

ft*3 tS*.*s«tL, ;i®S*t J; ?) *-> l-y->«s 
[0 0 0 5] *«MH±ffiSli«*«ftfSfe©T. iEfi 

[0006] 

ttfi«»»»!IS*IMllSl#tMfftEIBSn, WEiEffi 
tta«ISft561l!i*i:Meft!lMt:t®i!S#l:B, WIEiEg 

wm9^».^m»i:mmtm-t0K(DmMt. turn 

» t «^E*IS!#;®MS0gt-5 life :i t S 

30 mfri>mii!iv&i, 

[0 0 0 7] 3^1;, m&M\tmmm^M<z.tm 

t«fe«!j»*ffl»a*i*afflPi«-pB!ei/fc>bffl-e»«. 

[0 0 0 8] 

tlHBSn, iEffiaS««Sc8«ift:i:ftf«i#i®i!e-& 
C. jEfififi««»«*S#:tft!^t®m®ifiiifSlJt. 

■« ±0. iEfijKiajEffi([5!SI!i#:S*ffl!l!W)IRSa:iDaBCJ; 

[0 0 0 9] 3 6t, @feB8iBtt«««*S<«ttRat 
iOA^aiLSRlJ. ifEiieaBti»Ei![s»#®J!tS* 

50 ftm^nmmmmmmtt. mmizMmcuxTnv:)} 



3 

[0 0 10] 

» 9 , 0 1 OIWBH ± 5 aiaM5l*S1BT»5, 
1112, 3I::«V^T, 4»£:S4OOmin0:eR0iE&lfi 

5C«i»917Tje-&b. «±fll©iEfiStM«»«^ 

4 iff®iiBIBRat"K»(:J;S«*?Si;^i•i5:l'>«^}■ 

134, lCw-r±-5C;i©«!IW(a.-5/fS2g:2 

%l»f4c4 IC-jfSJ: 0 SimSK 1 0 ICJ: O , SUILSA^ 
$iES«tmKffi»»il»#:4a« 

[0 0 11] ±E«isgt*v>T, itmrnsimmm- 

4(a0 5fc*tJ;5/S«ifiT, i»«tt«»*tUT7T 

#Ux?^I/'>4 5wt?6i*fitlUt30. «tR)ittit« 
K»UT3wt!KjSJllt, MaSJS-r-tti-aT* 

5 0tfm©l(»»ft*fffc. C®»i»&i«««#UX? 

35. 5wt%t)S-SJ:-5lc, +«'lcigiSU. Sa;*'^ 
i/yhsttfc, :I5L.r^l/tfiS*'?^■y^sffso. 
4mmo»a!fciDiu. wmM.m%w!mvf^^ms- 

1, 2£«^u rnemai, 2Kiie«ffla^ii, 

a«Mfi#:3&t;««8i, 2&a!*s€ffl^?i 1. i 

2i:®-#fcfrS5 0tfmJJ3®#UXXT-JV7-C*A 

iciasfcitMl 3. i4Tm ^0»c. 

0lt^-rJ;5t, Kis#:5(r*5«Jfi|7fc<tCiKt)# 

4 *sa[6)^ E*ff i:sa«-ra ± 5 
[0 0 12] ;i®*««0«s£icj;n«, iEtsaii«« 

iC««S*4B*-#>-WS&®T, ji&«a»At«(( 

Kasi-. Bratt%*o. iESSiia«ffft«5»#4^ 
t)«BT»o. se,!:. 2mKii!5sai,i 

C»jBL.Tfll«SnTV»S&«. -»©««ii, 21W* 



(3) «ffli|£6-34201 

®fflA4*)a;t)K«s::tiiiJ?S< «S»S5!»sja»H«S 
3W/cm' (a«SI«lt) i:Vi5i«ffl*«* 

iEffistiaaf»»»s»#4tMff5i:®fi^t, iEsa 

ia««S[«3»#:4iM#:5t®m®«i«J7t. WE 

lEffiasfiff ic«is*4 fflii±fflffl*eiBifl 13, 1 4 1 

10 Ra:iKilB(:J:«3E«S*!i»»7«iKL, fl,_h«®ias 

*fflmBMRtf JR«e WH t A/ fa I'^ai^-CH 
«LT*0. iEatn;ia««S»fiRfr3's®S*0S!£i& 

Kit. mt^^tit<. Am-vk^itmmM 
[0 0 13] mimMmmmA±mmi 

HIS, l4T?««f5'tl:J;0, SMffiiSffllSSlE 
atta««»5E«i«:4a5»fc*l-tfrS;ni:A5T#. «« 

iM»gl3. 14C-3V>Tii. 3}55'h;<;l.hJgl 5, 1 

6£*L.&feOT?, ;:o*y H;!(;PhMi 5, i6r± 
[0 0 14] $|istr, L®SJll&£SIB%S£i ot:® 

mrmnvx^ft. a«?exi«Ktt#52 0 0 owo« 
s*«Aci. aatTA^6*ai o^atii, «)i 5 0 ow 

D, i^ftfcii, ttA*t8 2 7W, iaaiaa*s6 9ict 

30 «A?7 3'C, «A*S7 3 OWTSSUfc*', ^©llfffliE 

aKta««ftS6«!#4wiaaiai 0 o'csfttSHiaft 
a»**sKs:3ViTfe, y^? h 9 nnnmt 1 0 otK 

[0 0 15] src. HSMstJ, m\~A\Z7r.fiio 
® 2 *ffl^a»ffl jfe«H«ftS 13, 1 4 

40 <^tmws.mis.m.t\y, wm5\z.}tmst<o 
mmiiv±^m.^mi. ^8«f®piW:«fottMW® 
*«^M«i-)i««[!B#5 cbKtajaftiis, 14) K 

««LfcttSlT. ^««fSiieii:113. 14 (fcb<H 

iS:ssMt:5) (;»t5#ft)BvfriEattiaa«s«i»#4i 

fta«S#4ffi!»ll(f)l6S«iKft(4iS[!g!#5taSltfcfLT*: 
¥*iSi(e;KiR-rs mm 13,14 isa 

# 5 *»S*lSl®MHT0*bTV5SOTilli1-S r t 
Havi, S^K. afe»fi8®*Mft-®*a®»«HK 
so 13, 14£K<^ti(iSliIiE'i?a&5feJ6. « 
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3, 14t«!IW|:5 0?L*^fc*TA>&aS»fi8*M 
1 4 £Jt$lE»AjaK«3t%f)#4 a:»ifit#5 
[0 0 16] 

v^mimt. mm.m.mmmmmmmim 
WEKjifttcig^cB. nmmimsLmmmt 

«Rr;iRilBfc±5«Jg**!ij»(l!C«KJRL., a±fl!0IEfi 

[0 0 17] 36K, agB6fii(aiieftM«<'i:*5"I 
[03] 



(4) «ffli|£6-34201 
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*¥*|B|ta6JK-r5^:i:AST€r, Sna«gt« tMSM 

[0 0 18] 3 ^t, Bsai!ai±«»l«< 
mm ti!i[*i#oiLs&t)-a:T!4> e BigasA *s«f s t 

[01] (a) *%QS®-|yS«f!®fia%£SK®fliB 

(b) nOTSfHfflifc*:0 

[02] nMH%±&lt®^IMfc:i-y h®«(«0 

[0 3 ] n&B,st^9<omm^~ V h vmmm 

00 

[04] rafillSS*S1t©»#!Wa.-y h«(SffliElB0 

20 m 

[06] metammmsmmtmoimm 

[07] «£3l^®%il!l^:=«^ 1-0^0 

[fiWfflmw] 




4 ^mmm?im 

5 

6 X#+->5S»llt 
10 iSMKB 

11,12 iji«fflaT 
1 3. 14 m^m 

15, 16 ^yh/iH-^ 
[04] 
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